With the objective to reconstruct past primary production on the southwest Portuguese margin at orbital and millennial timescales through the Pleistocene, we chose to compare two sites recovered during Expedition 339 at similar latitude but different distances to the coast (Sites U1385 and U1391). Site U1385 has a well-established chronology, but for Site U1391 no isotope data are yet available. In order to develop a correct chronology without isotope data, we performed XRF analysis of cores from Holes U1391A and U1391B between 76.51 and 205.77 mbsf. With these data, in particular using log(Ca/Ti) and log(Ca/Fe), it was possible to enhance the Site U1391 splice and to establish an age model based on the correlation to the well-defined and robust Site U1385 age model.
Introduction
During November 2011, Integrated Ocean Drilling Program (IODP) Expedition 339 departed from Ponta-Delgada/Azores, Portugal, with the main purpose of drilling in the Gulf of Cádiz to investigate tectonic and climatic control on the evolution of the Mediterranean Outflow. Furthermore, Site U1385 (Shackleton site) drilled off the southwest Portuguese margin, was expected to provide the possibility to extend back to the Pliocene, the bipolar record recognized in the area by Shackleton et al. (2000) . At the end of the expedition, another core was drilled at about the same latitude as Site U1385 but closer to the coast, Site U1391 (see the "Expedition 339 summary" chapter [Expedition 339 Scientists, 2013] ).
The Portuguese margin's location makes it an important spot to investigate the impact of global climate conditions on the regional processes, be it primary production resulting from the coastal upwelling conditions generated by the Iberian-Canary upwelling system; the surface, intermediate, and bottom water strength and chemical characteristics; or ecosystem behavior. To do so, in particular to allow for intercore and global comparison of the many proxy data being produced, it is basic that the respective site's splice is as precise as possible and that an accurate age model can be established. The Site U1385 splice was improved on the basis of the X-ray fluorescence (XRF) data, and its age model, mainly based on the benthic foraminifer oxygen isotope record, ). This manuscript reports on the correction applied to the shipboard Site U1391 splice based on XRF data. Furthermore, it presents a preliminary age model defined through the correlation to the welldated Site U1385 log(Ca/Ti) record.
Methods and materials
Site U1391 is located off southwestern Iberia (37°21.5322N, 9°24.6558W; 1085 m water depth). Three holes were drilled. Holes U1391A and U1391B reached 353 mbsf, whereas in Hole U1391C, sediment was washed out to 340 mbsf followed by rotary drilling to 671.5 mbsf.
XRF measurements were performed at 3 cm resolution along the shipboard-defined splice between 76.51 and 205.77 mbsf (81.47-235.53 mcd) with an AVAATECH scanner at the Center for Marine Environmental Sciences (MARUM) at the University of Bremen (Germany) following procedures in Röhl and Abrams (2000). This nondestructive analytical method determines the major and minor elements present in the sediments.
Following the example of the methodology applied for Site U1385 (Hodell et al., 2015) , we used the log(Ca/Ti) combined with the log(Ca/Fe) to improve the shipboard defined splice.
Results
The unavoidable need for a precise age model before any reconstruction of past conditions is regularly fulfilled by a combination of dating methods. For Pleistocene sedimentary sequences, correlation of the benthic foraminifer oxygen isotopic record to the LR04 
18
O stack published by Lisiecki and Raymo (2005) is the most usual. In the absence of an isotopic record for Site U1391, a correlation to Site U1385, which has a well-established and robust chronology through a common parameter, was a possible way to circumvent the chronology problem. At Site U1385, the log(Ca/Ti) signal shows good correspondence to the planktonic 
O record (Hodell et al., 2015) and was therefore our selected parameter.
The log for Ca/Ti and Ca/Fe measured along the cores of Holes U1391A and U1391B that compose the shipboard splice of Site U1391 revealed the existence of overlaps, offsets, and gaps. To fill in the gaps and in some cases to pinpoint the extension of some overlaps, new measurements were done on adjoining core sections and both log(Ca/Ti) and log(Ca/Fe) were used to determine the correction to apply to the mcd depth scale. Figure F1 shows the obtained log(Ca/Ti) record for Site U1391 between 81.47 and 235.53 mcd (on board) and the corrected composite depth (cmcd). Figure F2 shows the log(Ca/Ti) and log(Ca/Fe) for shipboard mcd and corrected cmcd for the two intervals where major mismatch was detected between 160 and 180 mcd (Fig. F2A, F2B) and from 230 to 250 mcd (Fig. F2C, F2D) . Table T1 reports the applied correction to the shipboard defined mcd to obtain the new cmcd.
For the definition of a preliminary chronology for Site U1391, the record obtained after the mcd correction was correlated to the log(Ca/Ti) of Site U1385, which has a well-defined chronology (Hodell et al., 2015) . This was performed using the Analyseries program (Paillard et al., 1996) and reveals a complete sequence between marine isotope Stages (MIS) 9 and 22. Figure F3 shows log(Ca/Ti) versus age at the two sites (U1385 and U1391) and the benthic isotopic reference record of Lisiecki and Raymo (2005) . Figure F1 . Log Ca/Ti record between 81.47 and 235.53 mcd and on the corrected composite depth scale (cmcd), Site U1391.
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